In the aftermath of the fi nancial crisis and the Great Recession, inequality has received a great deal of public attention.
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Following the Federal Reserve's response to the economic downturn, some of that attention turned to the relationship between monetary policy and inequality. The Federal Reserve took unprecedented steps in the form of facilities designed to guarantee liquidity and stability in fi nancial markets, raising the question of the effects of these unconventional monetary policies on inequality.
Addressing inequality is not a direct object of the Fed's monetary policy. Its objectives are, according to the Federal Reserve Act, maximum employment, stable prices, and moderate long-term interest rates. As refl ected in these statutory objectives, monetary policy is commonly thought of at the macroeconomic level, responding to and affecting variables such as aggregate employment, infl ation, and longterm interest rates. Nonetheless, in pursuing macroeconomic objectives, the tools used by the Fed have the potential to affect inequality. To the extent that household characteristics-like age, type of income, and portfolio composition-are correlated with income or wealth levels and interact with monetary policy changes, they create channels through which monetary policy may affect inequality.
I examine the link between conventional monetary policy and inequality by reviewing some of the theoretical channels that have been proposed and examining the empirical evidence on their importance. I argue that the more meaningful changes in inequality occur over longer periods of time than the horizon at which monetary policy operates and are most likely the result of structural changes like demographic and technological changes. While monetary policy may have some redistributive consequences, their magnitude seems to be small. Finally, I also examine the claim that unconventional monetary policies have led to increases in inequality. Here, I argue that the evidence is still inconclusive.
Trends in Inequality
I will take inequality to mean the uneven dispersion of wealth or incomes across the whole distribution of households in the United States. I do not address how those outcomes vary by personal characteristics, like race, education, or gender.
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Income inequality has been rising in the United States since the late 1970s. Figure 1 shows income ratios between households at different points in the income distribution as measured by the Census Bureau's Current Population Survey (CPS). Around 1975, households that were richer than 95 percent of US households had an income that was roughly 10.5 times higher than those that were richer than only 10 percent of all households. By 2013 this number had gone up to 16. The fi gure also shows that most of the increase in inequality was driven by the top part of the distribution, as the gap between the median household and the 10 percent richest households stayed more or less constant through the whole period.
Wealth, defi ned as net worth-the value of a household's assets minus its liabilities-is much more concentrated than income. The Federal Reserve Board's Survey of Consumer Finances (SCF) shows that in 2013, while the top 3 percent of households with the most income received roughly 30 percent of all income, the top wealthiest 3 percent of households held about 54 percent of all wealth.
Most measures of wealth inequality from the SCF exhibit decreases until the mid-1990s. After that, they have been on an increasing trend. Figure 2 shows how much selected ratios of percentiles of the wealth distribution have changed since the late 1980s. Note that all of the increase in overall inequality lies in the upper part of the distribution. To infer about wealth inequality before the 1980s one has to indirectly estimate wealth either from estate tax returns, as in Piketty (2014) , or by capitalizing annual capital income from income tax returns, as in Saez and Zucman (2014) . Although these sources are somewhat at odds regarding the very top wealth shares, they both point to a decline in overall wealth inequality from the 1920s to the 1980s.
The Relationship between Monetary Policy and Inequality: Theory and Empirics
Conventional monetary policy refers to open market operations, through which the Federal Reserve buys and sells shortterm treasuries (T-bills), in order to move the federal funds rate up or down in response to macroeconomic developments. A number of theoretical channels have been proposed by which conventional monetary policy might affect inequality. No one by itself provides a clear picture of the relationship; crucially, each depends on the distribution of population characteristics and the ways in which these are associated with different types of income as well as assets and liabilities.
Income sources, reported in table 1, include labor income (wages and salaries), capital or fi nancial income, business income (from proprietorships), and transfer income (such as unemployment benefi ts). Household net wealth results from subtracting households' liabilities (mortgages, car loans, credit card debt, etc.) from assets (not only fi nancial assets, but also business assets, and crucially, housing) as shown in table 2.
The main channels that have been suggested by which conventional monetary policy might affect inequality include the following:
• Infl ation tax channel. Increases in expected infl ation disproportionately erode the purchasing power of households that rely more on cash to conduct their transactions. Lower-income households tend to use more cash as a percentage of their total expenditures. 4 Erosa and Ventura (2002) fi nd that expected infl ation acts as a regressive consumption tax, increasing inequality.
• Savings redistribution channel. Increases in unexpected infl ation lower the real value of nominal assets and liabilities, making borrowers better off at the expense of lenders, as the real value of nominal debts decreases. The effect on inequality depends on the way those assets and their different maturities are distributed across households. Doepke and Schneider (2006) map asset holdings from the SCF into age and wealth categories and study the effects of a sustained surprise increase in infl ation. They show that the group that would experience larger net wealth increases is middle-aged, middleclass households. This is because these households tend to hold long-term nominally denominated debt in the form of fi xed-rate mortgages. On the other hand, older, richer households would lose the most, as they tend to be net savers with deposits and short-term denominated debt. This channel implies that expansionary monetary policy is likely to decrease inequality.
• Interest rate exposure channel. Auclert (2016) studies this channel, which relates to redistribution resulting from changes in real interest rates. A fall in real interest rates increases fi nancial asset prices, to the extent that the interest rate used to discount future dividends decreases. But to understand how much different households benefi t or lose, one must look at both their assets and liabilities, and importantly, at their respective durations. Net savers whose wealth is concentrated in short-duration assets (like CDs or T-bills) and net borrowers whose liabilities are of relatively long duration (like fi xed-rate mortgages) benefi t from expansionary monetary policy, to the extent that it decreases real interest rates. They do so at the expense of net savers whose wealth is concentrated in long-duration assets (like Treasury bonds) and of net borrowers whose liabilities are of relatively short duration (like adjustable-rate mortgages). Of course, one would have to know more about how such assets and liabilities are distributed across the population to be able to infer about what would happen to inequality with a change in monetary policy.
• Earnings heterogeneity channel. Changes in monetary policy have the potential to affect labor earnings differently, depending on where a household is in the earnings distribution. Heathcote, Perri, and Violante (2009) show that while earnings at the top of the distribution are mainly affected by changes in hourly wages, earnings at the bottom are mainly affected by changes in hours worked and the unemployment rate.
To the extent that monetary policy affects these forces differently, it will produce redistributive income effects. For example, if expansionary monetary policy reduces unemployment to a larger extent than it increases hourly wages, it will result in decreased income inequality. Carpenter and Rodgers (2004) fi nd that increases in the federal funds rate disproportionately increase the unemployment rates of less-skilled workers and racial minorities, demographic groups that are overrepresented in the lower part of the income distribution. This channel would thus predict that expansionary monetary policy reduces inequality.
• Income composition channel. Households obtain their incomes from different sources, each of which may respond differently to changes in monetary policy. As table 1 shows, at the low end of the income distribution households tend to rely more on transfer income (like unemployment benefi ts and food stamps), while households close to the median will rely on labor income and those at the upper tail of the income distribution will rely relatively more on business and capital income. Following a change in monetary policy, the implications for inequality stemming from this channel are not clear cut. If a fall in interest rates stimulates economic activity, expansionary monetary policy may result in increased wages and decreased unemployment, thereby increasing inequality at the lower end of the distribution, as transfer income will vary little with economic activity. On the other hand, lower interest rates decrease interest income (mostly accruing to wealthier households), and inequality at the top of the distribution may decrease. Gornemann, Kuester, and Nakajima (2012) consider the importance of the earnings and income composition channels in the context of a model in which households differ in their employment status, earnings, and wealth. They fi nd that the redistributive effects of monetary policy are such that contractionary monetary policy shocks increase inequality. The unemployed, in particular, are made worse off by monetary policy tightening, as a contractionary shock tends to prolong their unemployment spell, as fi rms reduce labor demand.
Empirical Evidence
No clear implication on the effects of conventional monetary policy emerges from the consideration of these channels in theory. One needs to measure these effects in the data. To do so, two measurement issues need to be addressed. One is distinguishing between causation and correlation, and the other is dealing with the frequency mismatch between monetary policy changes, which occur numerous times within a year, and the yearly data available from the CPS or the triennial data from the SCF.
A recent study by Coibion et al. (2016) attempts to address both measurement issues. To deal with the fi rst, they isolate the true surprise component in the fed funds rate change, using a measure of monetary policy shocks developed by Romer and Romer (2004) . To deal with the second, their measures of inequality come from the Bureau of Labor Statistics' Consumer Expenditure Survey (CEX), from which they obtain quarterly data on labor earnings, total income (labor earnings plus fi nancial, business, and transfer income), and consumption and total expenditures (consumption plus health, education, rent, and mortgage expenditures) from 1980 to 2008.
They fi nd statistically and economically signifi cant effects of surprise monetary policy changes on inequality. Specifi cally, they estimate that a surprise increase in the fed funds rate of one percentage point would increase pre-tax income inequality, as measured by the Gini coeffi cient, by roughly 0.007, but only after three to fi ve years.
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To assess how large the effect of monetary policy is relative to long-term changes in income inequality note two things. First, the Gini coeffi cient on pre-tax income has increased 0.05 percentage points, from 0.44 to 0.49 since 1980. Second, one must understand that a surprise federal funds rate shock is not the same as a change in the federal funds rate, but is an unforecasted change, using the Romer and Romer (2004) model. According to Coibion et al. (2016) , there has not been a one percentage point increase since the 1980s, and the recent large negative shocks would go in the direction of decreasing inequality. Another way to gauge the magnitude of the effect is to ask how much did monetary policy shocks contribute to the overall variance in inequality measures. This contribution is less than 4 percent for earnings inequality at all horizons, less than 5 percent for income inequality at horizons shorter than 3 years, and about 10 percent at longer horizons.
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In trying to discern which of the channels described above may be more active, the fact that labor earnings inequality seems little affected by monetary policy points to a small role for the earnings heterogeneity channel. On the other hand, the income composition channel seems to be important. In particular, the fact that labor earnings are a much higher fraction of total income at upper quintiles, compared to the bottom quintiles, where transfer income is more prevalent, seems to be of particular importance in accounting for changes in inequality following monetary policy shocks.
It is important to emphasize that the movements in inequality look like the product of long-term, low-frequency forces.
Monetary policy, on the other hand, changes more frequently, moving from contractionary to expansionary with the business cycle. In sum, I do not mean to argue that monetary policy has no effect on inequality, but whatever that is, it is likely to be small, at least relative to the effect of more fundamental forces, like education, globalization, demographics, technological change, or corporate trends in compensation.
Unconventional Monetary Policy and Inequality
To mitigate the effects of the fi nancial crisis and stimulate the recovery after the Great Recession, the Fed has enacted policy measures that are very different from its traditional open-market operations. It has lowered the federal funds rate to a lower bound very close to zero, it has signaled how long the rate would stay at this lower bound, and it has bought, and kept on its balance sheet, large amounts of assets it did not use to hold, like longer-term treasuries and mortgage-backed securities, through its Large-Scale Asset Purchase (LSAP) program. These unconventional monetary policy measures have been pointed to by some as being inequality increasing.
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Such asset purchases decrease the interest rates and increase the prices not only of the securities that are bought, but also of securities that are substitutable enough, through a portfolio effect. Gagnon et al. (2011) argue that the LSAP program decreased longer-term interest rates on a variety of securities (including securities not purchased), and Rosa (2012) argues that this program had signifi cant effects on US asset prices.
The effects of the LSAPs on income inequality come about through some of the same channels outlined above, as they cause a fall in interest rates. Holding portfolios constant, households see decreases in debt servicing and in interest income. The effect of these decreases on inequality depends on who is holding interest-sensitive assets and liabilities. Most of the action will take place along the age dimension.
Younger households tend to hold more interest-sensitive liabilities, while older households tend to hold more interestsensitive assets. Since richer households also tend to be older and depend more on interest income, one would expect income inequality to drop. 8 But this is only the fi rstround effect. As households adjust their portfolios and fi rms take advantage of reduced debt burdens and cheaper credit, aggregate real activity improves and affects other types of income, like wages and salaries, so that the fi nal effect on income inequality is ambiguous.
Because asset prices are affected, one would expect wealth inequality to be impacted as well-exactly how will depend on the relative price changes in each asset class and the distribution of different types of assets and liabilities across different wealth groups.
While there is an abundance of opinion pieces and anecdotal evidence on the effect of LSAPs on wealth and income inequality, there are very few studies, and most concentrate only on the fi rst-round effects of the drop in interest rates and increases in asset prices, given the different wealth groups' portfolio compositions. Domanski, Scatigna, and Zabai (2016) analyze surveys of household fi nances for fi ve European countries as well as the United States and fi nd that the main drivers of the changes in wealth inequality since the start of the Great Recession have been changes in equity valuations and changes in house prices. Because the lion's share of total assets in the bottom 80 percent of the wealth distribution in the United States is in the form of real estate, while fi nancial assets are relatively more important for the very top of the distribution, increases in house prices will tend to be inequality decreasing, while increases in other asset prices will tend to be inequality increasing.
On the other hand, poorer households tend to be more leveraged, as they borrow more to fi nance assets, mostly in the form of housing. As asset prices change, these households' net wealth changes proportionately more than the net wealth of richer, less leveraged households. Finally, net wealth is also affected by the distribution of liabilities and how the changes in interest rates and prices impact the value of these liabilities (e.g., adjustable-rate mortgages vs. fi xedrate mortgages). Overall, Domanski, Scatigna, and Zabai (2016) fi nd these changes in asset prices and interest rates have increased wealth inequality in the United Sates. But O'Farrell, Rawdanowicz, and Inaba (2016), using a similar methodology, fi nd insignifi cant effects.
Importantly, none of these studies compares the effects of the LSAPs on inequality to a counterfactual outcome. Bivens (2015) takes this route and argues that compared to the alternative of no stimulus, the LSAP program has reduced inequality signifi cantly, mainly through its effects on output stabilization.
Conclusion
The complexity of the mechanisms linking monetary policy and inequality stems from the fact that they depend not only on economic variables that constantly change for reasons other than monetary policy, but importantly, also on the distributions of income and wealth themselves, which are in turn heavily infl uenced by demographics. Theoretically, it is cumbersome to develop models that can refl ect all the relevant heterogeneity, and empirically, it is hard to control for all the endogeneity. Nonetheless, an examination of the literature and the evidence seems to point to a modest infl uence at best. Footnotes 1. See, for example, Bernanke (2015) , Bullard (2014) , Mersch (2014), and Yellen (2014) . See also Nakajima (2015) for an earlier analysis.
2. That is a subject where there is a lot of ongoing research also. See Thompson and Suarez (2015) , for example.
3. See Bricker et al. (2014) .
4. See Avery et al. (1987) .
5. The effects are smaller for earnings inequality and larger for consumption and total expenditures inequality. The Gini coeffi cient is a measure of income inequality, which ranges from 0 (perfect equality) to 1 (all income is earned by a single household).
6. The contributions to consumption and expenditure inequality are higher, ranging between 8 percent and 20 percent at horizons longer than 3 years.
7. See Cohan (2014) and Wolf (2014) for examples in the business press. 8. Dobbs et al. (2013) estimates that the household sector as a whole, being a net saver, was a net loser from the direct impact of the interest rate reduction, while nonfi nancial corporations and the federal government, as net borrowers, benefi ted.
